an acquired image. That acquired image may be in substitution for or supplemental to an acquired 
image generated from illumination in the visible spectrum. In a particular embodiment, the 
conditioning component provides for selective conditioning of at least one of an acquired image, an 
output image and an intermediate image based on the radiation-based acquired. At the same time, 
the conditioning component typically conditions on bases other than the radiation-based acquired 
image. 



are not limitations, but examples. It will be recognized by persons skilled in the art that many 
modifications and variations are possible in the details, materials, and arrangements of the parts 
and steps which have been described and illustrated in order to explain the nature of this invention, 
and that such modifications and variations do not depart from the spirit and scope of the teachings 
and claims contained herein. — 



Persons skilled in the art will recognize the foregoing description and embodiments 



IN THE DRAWINGS 



V v i \ ' 

Revise Figures, 12(a), 12(b), 13(a), 13(b), 15(a), 15(b), 15(c) and 18 as shown 
in red ink on the attached sheets. 




Add new Figure 22. 




IN THE CLAIMS 



Pleasedancel claims 4-15, 1y>23 and 




without prejudice. 



Please amend claims 24-26, as follows: 
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24. (Amended) A medical imaging system comprising; 

an endoscope having a proximal end and a distal end; 

/ 

a light guide [located within the endoscope and extending from the proximal end to 

/ 

the distal end of the endoscope], said light guide [having a light post at its proximal end 
which is] being adapted to receive light energy [from a light source^ to transmit [the] light 
energy therealong. and to direct the light energy from its distal end so as4 o illuminate [an 
operative] a target site; 

an optical image transferring [member] structure located' within the endoscope and 
extending from the proximal end to the distal end of the^doscope; 

[a light source operatively connected to the light post to apply light energy to the light 

_ guide;] 

JJj a video sensor operatively coupled^to/ the optical image transferring structure at the 

distal end of the endoscope for imaging an optical image of the target site, the optical image 
jSj having differential picture brightness due to uneven illumination of the target site ; 



o 

5 . 5 

a 



in 




a_compensating apparatus/operatively coupled to said video sensor, the 



compensating apparatus composing 

3V^OC 



a saWtooth wave generator for generating a sawtooth waveform 
having a Controlled amplitude and at least one of a predetermined rising 
slopefr fand a predetermined falling slope [and a controlled amplitude]; 
a [parabola] parabolic wave generator for generating a [parabola] 
arabolic waveform having a controlled amplitude and orientation; and 

an adder operatively coupled to said sawtooth wave generator, said 
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parabolic wave generator and a video signal , the adder [for] adding said sawtooth waveform, said 
parabolic waveform and said video signal to produce a compensating video 
signal [used as an input tol ; and 
a_video signal processo r coupled to the compensating apparatus so as to/eceive the 
compensating video signal, the compensating video signal adjusting [its] the video signal 
processor's gain both vertically and horizontall y, such that the video signal i/ rampensated 
by increasing the gain of the video signal representing that part of the optical image which is 
less bright than a reference and reducing the gain of the video signal representing that part 
of the optical image which is brighter than a reference , so as to/facilitate production of a 
compensated video signal [compensating said video signal p represent an image having a 
substantially uniform brightness]. 

25. (Amended) The system of claim [23] 24, wherein^aid light guide is a fiber optic light guide 
disposed in the endoscope, said light guide resulting in [and the] differential picture 
brightness [is] so that the optical image is Jorighter at its center than at its edges A and wherein 
said compensating apparatus producepa compensating [video] signal used as an input to [a] 
the video signal processo r, the compensating signal adjusting [its] the video signal 
processor's gain both vertically and horizontall y, such that the video signal is compensated 
by increasing , in response to tne sawtooth waveform, the gain of the video signal [in 
response the sawtooth waveform] representing the periphery of the optical image and 
reducing , in response to/the parabolic waveform, the gain of the video signal [in response to 
the parabolic wavefogri] representing the center of the optical image [compensating said 
video signal to repc6sent an optical image having a substantially flat brightness]. 
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26. (Amended) The system of claim [23] 24^ furth'er comprising 
an amplifier for amplifying the compensated vicleo signal; and 

a sensing device operatively coupled to the anpplifier for receiving the compensated video 
signal and for sensing and removing noise therefrom. 
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3 distal end; 

he distal end of the housing, said light guide 



from the proximal end to the distal end of 



Please add new claims 35 through 102: 
_\ 

-35. An endoscope, comprising: 

an elongate housing having a proximal end and 

a light guide extending from the proximal end to 
being adapted to receive light energy, to transmit the light energy therealong and to direct the light 
energy from the distal end of the housing so as to illuminate a target site wherein the target site is 
illuminated with uneven illumination; 

an optical image transferring structure extendin 
the housing, the optical image transferring structure transferring an optical image of the illuminated 
target site to said proximal end; 

a video sensor operatively coupled to the proxihnal end of the endoscope in association with 
the optical image transferring structure, the video sensor producing a video signal representing the 
optical image having differential picture brightness diie to said uneven illumination; 

a compensating apparatus operatively coupled to said video sensor, the compensating 
apparatus generating a compensating signal; and 

an application component, coupled to the c6mpensating apparatus to receive the 
compensating signal, the application component providing for application of the compensating 
signal to the video signal so as to produce a compensated video signal. 
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36. The endoscope of claim 35, wherein the application component comprises a multiplier that 

multiplies the compensation signal and the iideo signal to produce a compensated video signal 

\ 

having its gain both vertically and horizontally compensated by increasing the gain of the video 
signal representing that part of the optical image which is less bright than a reference and reducing 
the gain of the video signal representing thai part of the optical image which is brighter than a 
reference. 



7 



37. The endoscope of claim 35, wherein the application component applies the compensation 
signal to control the processing of the video signal. 



38. An endoscope for imaging a target site, the target site being subject of non-uniform 
illumination, the endoscope having a proximal end and a distal end, comprising: 



a video sensor producing a video 
a compensating apparatus opera 
apparatus generating a compensating si 



signal representing an optical image of the target site; 
ively coupled to said video sensor, the compensating 
nal from at least part of the video; and 
an application component coupldd to the compensating apparatus to receive the 
compensating signal, the application component providing for application of the compensating 
signal to the video signal toward producing a compensated video signal. 



39. The endoscope of claim 38 whqrein the video sensor is disposed at the distal end of the 
endoscope. 



40. The endoscope of claim 38, wnerein the video sensor is disposed at the proximal end of the 
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endoscope and further comprising optical imag6 transferring structure, the optical image 
transferring structure transferring an optical image of the illuminated target site from the distal end to 
said video sensor at the proximal end. 

41 . The endoscope of claim 38, wherein th 5 compensating apparatus generates a digital 
compensating signal and the application component provides for applying the compensating signal 
digitally. 

42. The endoscope of claim 38, wherein tie compensating apparatus generates an analog 
compensating signal and the application component provides for applying the compensating signal 
digitally. I 

43. The endoscope of claim 38, whereinlthe compensating apparatus generates a 
compensating signal representing at least one parameter of a compensating waveform facilitating 
production of the compensated video signal. 

44. The endoscope of claim 43, wherepn the compensating apparatus and the 
application component are integral. / 

45. A video signal compensator for an endoscope comprising: 

a compensating signal generator, the generator generating a compensating signal 
substantially representing at least one parameter of a compensating waveform for facilitating 
reduction of differential picture brightness of an optical image generated from an interior space as 
illuminated by an illumination system fn an endoscope, the interior space being subject to uneven 



Inventors: D'Amelio, Gunday, 
Kotlyar, Miller 



49 



Express Mail: EJ728319969US 



illumination, and the optical image being represented in a video signal; and 



s 

Q 



an application component operatively coupled to said compensating signal generator 
and receiving as inputs the video signal and the\compensating signal, the component applying the 



compensating signal with the video signal so than 



the video signal has its gain both vertically and 



horizontally compensated, including by at least one of increasing the gain of the video signal 
representing that part of the optical image whichis less bright than a reference and of reducing the 
gain of the video signal representing that part of the optical image which is brighter than a reference, 



so as to produce a compensated video signal 
brightness. 



representing an image having a substantially uniform 



46. The video signal compensator of clairrj 44 wherein said compensating signal generator 
operates in the digital domain. 

47. The video signal compensator of cl^m 44 wherein said compensating signal generator 
operates in the analog domain. 

48. A medical instrument for use in imaging a target site in a medical procedure, the target site 
being subject to deficient illumination, and the target site having a target image selected respecting 
the deficient illumination, the medical instrument comprising: 

an image acquisition component, the image acquisition component generating an acquired 
image of the target site; 



an image output componentjthe image output component generating an output image of the 
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target site; and 



a conditioning component, the conditioning component being coupled to at least one of the 
image acquisition component and the image output component, the conditioning component 
providing for selective conditioning of at least one of the acquired image, the output image and an 
intermediate image derived from one or more of such acquired and output images, so as to enhance 
correlation of the output image to the target image. 



49. A medical instrument as claimed in claim 48, wherein the image acquisition component 
comprises at least one of a video sensor and an optical image transferring structure. 

50. A medical instrument as claimed in/claim 49, wherein the image output component 
comprises at least one of an output device, a photonic device and interface technologies. 



51. A medical instrument as claimed/ in claim 50, wherein the conditioning component provides 
selectively for at least one of amplification, attenuation, filtering, mixing, adding, multiplying, 
interpolating, extrapolating, phase shifting and frequency shifting, such provision being to all or 
selected portions of at least one of the Jacquired image, the output image and the intermediate 
image. 



52. A medical instrument as clainrjed in claim 48, wherein the conditioning component selectively 
reduces differential picture brightness across all or selected portions of the output image. 



53. A medical instrument as claimed in claim 48, wherein the conditioning component provides 
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for conditioning by at least one of (i) selectively processing all or selected portions of at least one of 
the acquired image, the output image and theyitermediate image, (ii) selectively controlling at least 
one the image acquisition component and the i\nage output component, and (iii) a combination of 
such selective processing and controlling. 



54. A medical instrument as claimed in claim 53, wherein the conditioning component processes 
or controls by providing selectively for at least/one of amplification, attenuation, filtering, mixing, 
adding, multiplying, interpolating, extra polati no, phase shifting and frequency shifting, such provision 
being to all or selected portions of at least onjs of the acquired image, the output image and the 
intermediate image. 



55. A medical instrument as claimed in claim 53, wherein the image acquisition component has 
an acquisition area and has brightness sens tivity that is controllable as a function of acquisition 
area position, and wherein the conditioning component conditions the acquired image by selectively 
controlling the brightness sensitivity of the image acquisition component. 



56. A medical instrument as claimed in c 
output space and has brightness sensitivity] 



aim 53, wherein the image output component has an 
hat is controllable as a function of position in the output 



space, and wherein the conditioning component conditions the output image by selectively 



controlling the brightness sensitivity of the 



i nage output component. 



57. A medical instrument as claimed in claim 53, wherein the conditioning component is integral, 



in whole or part, with at least one of the irr 
component. 



age acquisition component and the image output 
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58. 



A medical instrument as claimed in cla 



selectively for at least one of amplification, atte nuation, filtering, mixing, adding, multiplying, 



interpolating, extrapolating, phase shifting anc 



m 48, wherein the conditioning component provides 



frequency shifting, such provision being to all or 



selected portions of at least one of the acquired image, the output image and the intermediate 
image. 



59. A medical instrument as claimed in clai 
an acquisition area and has brightness sensitivty 
area position, and wherein the conditioning con ponent 
controlling the brightness sensitivity of the image 



48, wherein the image acquisition component has 
that is controllable as a function of acquisition 

conditions the acquired image by selectively 
acquisition component. 



60. A medical instrument as claimed in clainj 59, wherein the conditioning component is integral, 
in whole or part, with the image acquisition combonent. 



61 . A medical instrument as claimed in claim 48, wherein the image output component has an 
output space and has brightness sensitivity that is controllable as a function of position in the output 
space, and wherein the conditioning component conditions the output image by selectively 
controlling the brightness sensitivity of the image output component. 

62. A medical instrument as claimed iry claim 61 , wherein the conditioning component is integral, 
in whole or part, with the image output component. 

63. A medical instrument as claimed/in claim 48, wherein the conditioning component is integral, 
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in whole or part, with at least one of the image acquisition component and the image output 
component. 

64. A medical instrument as claimed in claim 48, wherein the image acquisition component 
generates the acquired image so as to compiise at least one of an optical signal and an electrical 
signal, and the conditioning component provides for conditioning of at least one of said signals. 



65. A medical instrument as claimed in els 
generates an output image comprising at leas 



im 48, wherein the image output component 
one of an optical signal and an electrical signal, and 



the conditioning component provides for cond tioning of at least one of said signals. 

66. A medical instrument as claimed in claim 48, wherein the conditioning component conditions 
in at least one of the digital and analog domains. 

67. A medical instrument as claimed in claim 48, wherein the conditioning component provides 
for conditioning based on at least one of calibration previous to the medical procedure, manual 
calibration performed one or more times during the medical procedure, automatic calibration 
performed at regular intervals during the rnedical procedure, automatic calibration performed at 
intervals during the medical procedure ba^ed on selected triggering events, and dynamic calibration 
performed during the medical procedure. 



68. A medical instrument as claimed/in claim 67, wherein the conditioning component provides 
for conditioning based on calibration responsive to empirical information relevant to the medical 
procedure. 
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69. A medical system for use in imaging a target site in a medical procedure, the target site 
being subject to deficient illumination, and the arget site having a target image selected respecting 
the deficient illumination, the medical system comprising: 



an image acquisition component, the im^ge acquisition component generating an acquired 
image of the target site; 

an image output component, the image oi^tput component generating an output image of the 
target site; and 



a conditioning component, the conditioning bomponent being coupled to at least one of the 
image acquisition component and the image output component, the conditioning component 
providing for selective conditioning of at least one of the acquired image, the output image and an 
intermediate image derived from one or more of such acquired and output images, so as to 
enhance correlation of the output image to the target image. 



70. A medical system as claimed in claim 69, wherein the image acquisition component 
comprises at least one of a video sensor and an optical image transferring structure. 

71. A medical system as claimed in claim 70, /wherein the image output component comprises at 
least one of an output device, a photonic device Jand interface technologies. 



72. A medical system as claimed in claim 71, wherein the conditioning component provides 
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selectively for at least one of amplification, attenuation, filtering, mixing, adding, multiplying, 
interpolating, extrapolating, phase shifting and frequency shifting, such provision being to all or 



selected portions of at least one of the acquired 
image 

73. A medical system as claimed in claim 69 
reduces differential picture brightness across all 



image, the output image and the intermediate 



wherein the conditioning component selectively 
r selected portions of the output image. 



74. A medical system as claimed in claim 69, 
conditioning by at least one of (i) selectively processing 
acquired image, the output image and the intermediate 
the image acquisition component and the image oi 
selective processing and controlling. 



/herein the conditioning component provides for 
all or selected portions of at least one of the 
image, (ii) selectively controlling at least one 
tput component, and (iii) a combination of such 



75. A medical system as claimed in claim 74, 
controls by providing selectively for at least one of 
multiplying, interpolating, extrapolating, phase shifting 
to all or selected portions of at least one of the acquired 
intermediate image. 



wherein the conditioning component processes or 
mplification, attenuation, filtering, mixing, adding, 
and frequency shifting, such provision being 
image, the output image and the 



I. W 



76. A medical system as claimed in claim 74, wherein the image acquisition component has an 
acquisition area and has brightness sensitivity that is controllable as a function of acquisition area 
position, and wherein the conditioning component conditions the acquired image by selectively 



controlling the brightness sensitivity of the imag< 



acquisition component. 
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77. A medical system as claimed in claim 74, wherein the image output component has an 
output space and has brightness sensitivity th at is controllable as a function of position in the output 
space, and wherein the conditioning component conditions the output image by selectively 
controlling the brightness sensitivity of the image output component 



if 



m 



fy 



78. A medical system as claimed in claim 74, wherein the conditioning component is integral, in 
whole or part, with at least one of the image acquisition component and the image output 
component. 

79. A medical system as claimed in claim 69, therein the conditioning component provides 
selectively for at least one of amplification, attenuation, filtering, mixing, adding, multiplying, 
interpolating, extrapolating, phase shifting and frequency shifting, such provision being to all or 
selected portions of at least one of the acquired imjage, the output image and the intermediate 
image. 



80. A medical system as claimed in claim 69, 
implemented as part of a medical imaging instrum 
instrument is at least one of the image output conrfponent 



wherein the image acquisition component is 
3nt and separate from the medical imaging 
and the conditioning component. 



81 . A medical system as claimed in claim 80, 
interface technology which connects the medical 
imaging instrument, at least one output device, plhotonic 



wherein the image output component is an 
imaging instrument with, separate from the medical 
ic device and interface technology. 
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82. A medical system as claimed in claim:69, wherein the image acquisition component, the 
image output component, and the conditioning component are integrated in a medical imaging 
instrument, and wherein the image output component is an interface technology which connects the 
medical imaging instrument with, separate from the medical imaging instrument, at least one output 
device, photonic device and interface technology. 

83. A method for use in imaging a target sit ? in a medical procedure, the target site being 
subject to deficient illumination, and the target site having a target image selected respecting the 
deficient illumination, the method comprising: 

generating an acquired image of the targ 3t site; 

generating an output image of the target site; and 



conditioning at least one of the acquired image, the output image and an intermediate image 
derived from one or more of acquired and outputjimages, so as to enhance correlation of the output 
image to the target image. 



84. A method as claimed in claim 83, wherdn the conditioning is provided selectively via at least 
one of amplification, attenuation, filtering, mixing, adding, multiplying, interpolating, extrapolating, 
phase shifting and frequency shifting to all or selected portions of at least one of an acquired image, 
an output image and an intermediate image. 

85. A method as claimed in claim 83, wherein the conditioning selectively reduces differential 
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picture brightness across all or selected portions 6f an output image. 

! 

86. A method as claimed in claim 83, wherein tie conditioning is provided by at least one of (i) 
selectively processing all or selected portions of at least one of an acquired image, an output image 
and an intermediate image, (ii) selectively controllir g at least one of the generating of an acquired 
image and the generating of an output image, and (iii) a combination of such processing and 
controlling. 



87. A method as claimed in claim 86, wherein fhe processing or controlling is effected by 
providing selectively for at least one of amplification, attenuation, filtering, mixing, adding, 
multiplying, interpolating, extrapolating, phase shif ing and frequency shifting to all or selected 
portions of at least one of an acquired image, an output image and an intermediate image. 



88. A method as claimed in claim 86, wherein 
contemplates using an acquisition area having a b 
function of the acquisition area position, and wherein 
comprises selectively controlling the brightness s< 



controlling the generating of an acquired image 
Tightness sensitivity that is controllable as a 
5in the conditioning of the acquired image 
nsitivity respecting the acquisition area position. 



89. A method as claimed in claim 86, wherein controlling the generating of an output image 
contemplates using an output space having a brightness sensitivity that is controllable as a function 
of position in the output space, and wherein the/conditioning of the output image comprises 
selectively controlling the brightness sensitivity jespecting the output area position. 

90. A method as claimed in claim 83, wherein generating an acquired image contemplates using 
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an acquisition area having a brightness sensitivity that is controllable as a function of the 
acquisition area position, and wherein the conditioning of the acquired image comprises selectively 
controlling the brightness sensitivity respecting the acquisition area position. 



91 . A method as claimed in claim 83, v^herein generating an output image contemplates using 
an output space having a brightness sensitivity that is controllable as a function of position in the 
output space, and wherein the conditioning of the output image comprises selectively controlling the 
brightness sensitivity respecting the output space position. 



LJ 

: : : 



92. A method as claimed in claim 83, wherein the generating of an acquired image comprises 
generating at least one of an optical signal and electrical signal, and wherein the conditioning is 
of at least one of said signals. 



F5 ! 



93. A method as claimed in claim 83, wherein [the generating of an output image comprises 
generating at least one of an optical signal and an| electrical signal, and wherein the conditioning is 
of at least one of said signals. 



94. A method as claimed in claim 83, wherein tpe conditioning is performed in at least one of the 
digital and analog domains. 

95. A method as claimed in claim 83, wherein he conditioning is based on at least one of 
calibration previous to the medical procedure, ma lual calibration performed one or more times 
during the medical procedure, automatic calibration performed at regular intervals during the 
medical procedure, automatic calibration performed at intervals during the medical procedure based 
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on selected triggering events, and dynamic calibration performed during the medical procedure. 



96. A method as claimed in claim 95, 
to empirical information relevant to the medica 



wherein the conditioning is based on calibration responsive 
procedure. 



97. A medical system for use in imaging a te rget site in a medical procedure, the target site 
being subject to deficient illumination, and the target site having a target image selected respecting 
the deficient illumination, the target image having an energy profile, the medical system comprising: 



an image acquisition component, the 
image of the target site, the acquired image 



image acquisition component generating an acquired 
having an energy profile; 



an image output component, the image 
target site, the output image having an energy | 



o jtput component generating an output image of the 
profile; and 



a conditioning component, the conditionir g component being coupled to at least one of the 
image acquisition component and the image output component, the conditioning component 



providing for selective conditioning of the energy 
output image and an intermediate image derivec 
images, so as to enhance correlation of the ene 



the target image in connection with and to improve performance in the medical procedure 



98. A medical system as claimed in claim 9 T 



profile of at least one of the acquired image, the 
from one or more of such acquired and output 
gy profile of the output image to energy profile of 



, wherein the target site is illuminated, at least in 



part, using signals other than visible light, and wherein the image acquisition component generates 
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